Presidental Address, Ulster Medical Society, Session 1 94 7-48 IHORACIC surgery, in some of its aspects, has an ancient history. It has had perforce to deal with wounds through all the ages, but we know too that the conditions of empyema, and abscess of the lung, were recognised and treated surgically by Hippocrates. Modern thoracic surgery however dates from about the end of the nineteenth century and since then its progress has been remarkable, but it has been much slower of development than the surgery of other regions, such Just over two years ago the seconcd Xorkl dXVar endledl andl James XVellard, the American war correspon(lent, in his book "Tl he Man in a Helmet," which is the life of that colourful person General George I'atton of the U.S. Army, has said 87
force to deal with wounds through all the ages, but we know too that the conditions of empyema, and abscess of the lung, were recognised and treated surgically by Hippocrates. Modern thoracic surgery however dates from about the end of the nineteenth century and since then its progress has been remarkable, but it has been much slower of development than the surgery of other regions, such as the abdomen, because of the difficulties of access, and the (langers associated with (listurbance of the vital respiratory functions.
Ihe dangers associated with an open pneumothorax were knowvn to the ancient Greeks. XVesaliusl in his Fabricia of 1552 showedl ho-w artificial respiration by bellows will keep an animal alive after its chest had been opened, and Hewson2 the great English physiologist who worked with the Hunters, William and John, showeed in 17167 that with an open chest woundl blocking or closing the opening rapi(dly lessene(d the (lyspnoea. TIhe respiratory d1ifficulties of the open chest have been successfully overcome, and the past twvo deca(les have seen the first successful total pneumonectomy for l)ronchiectasis (1931) and the first total pneumonectomy for carcinoma (1933) . It was only in 1941 that the first successful resection in the British Isles of the lower end of the cesophagus for carcinoma with restoration of continuity by cesophag-usgastrostomy was dlone. Within the past two years there has been the amazing attack on some congenital lesions of the heart--patent ductus arteriosus, co-arctation of the aorta, an(i pulmonic stenosis. Indeed so remarkable have-been the strides lately that it is almost impossible to keep pace. Just over two years ago the seconcd Xorkl dXVar endledl andl James XVellard, the American war correspon(lent, in his book "Tl he Man in a Helmet," which is the life of that colourful person General George I'atton of the U.S. Army, has said of it that we may come to know it as the last of the "Gunpowder Wars." He iriay be right and there will no more be seen the wounds we have been familiar with, but rather the eflects of the blast and searing heat of atomic fission. I should think, however, that the use of ordinary molecular disintegration will not wholly be discarded. It seemed to be effective enough.
If we have reached the end of an era it might be interesting to look back into it and see how some of the notable figures in surgery dealt with wounds of the chest during that period. We shall see that some of these surgeons, notably those of the Napoleonic period, had taught lessons as regards chest wounds which later had to be relearned painfully. It seems indeed that Grey Turner is right when he says "surgical memory is very short."
The gunpowder era began about six hundred and fifty years ago when primitive cannon appeared. They were used at Crecy in 1346 but gunshot wounds cannot have been common until long after, as the first detailed account of gunshot wounds xvas given by Brunschwig3 in his Wund Artzney of 1497. He regarded them as being poisoned. At the very beginning of the era a Norman, Henri de Mondeville,4A declared that, contrary to the teachings of Galen, suppuration was not necessary in the hcaling of a wound but rather to be avoided, and showed that wounds when treated as we now call aseptically, heal without the formation of pus, and so anticipated Lister by six hundred years. He must be regarded as one of the great surgeons of history. His treatment for recent wounds which penetrate the chest is: "From whichever side it (the wound) may be, one treats them just in the same wav as woun(Is penetrating the skull, i.e. removing foreign bodies, closing the edges of the wound, and giving powder with the pigment." Somewhat reminiscent of the present day, is it not? He goes on: "These wounds should be closed more quickly and sutured by stitches closer and tighter, even though they be smaller, than wounds of other parts because here greater danger follows delay if they remain open or gaping for some time. Oine must act so for three reasons:
so thiat the vital heat should not be exhaled through the wounds; in order that the surrounding cold should not annihilate this heat-two things which are very harmful; and in order that the entry of circulating air should not cause suppuration in the wound because if suppuration is produced I know by experience that it is not cured without dlifficulty, if ever."
A little later came Guy de Chauliac,4s probably the most eminent authority in surgery in the fourteenth and fifteenth centuries, but a reactionary as regards the treatment of wounds, who discusses the differential diagnosis between penetrating an(l non-penetrating wounds and says that the evidence of penetration is that the breath comes out of the wound even when one closes the mouth and nostril of the patient, and which is demonistrated by a lighted candle In the Crimean war the mortality for wounds in which the lung was involved was over 79 per cent, in the American Civil war it was 621 per cent. for penetrating wounds, and in the Franco-Prussian war for penetrating wounds at Sedan, it was nearly 55 per cent. Experiences were very much different in the South Africani and Russo-Japanese wars, and a complacent attitude was engendered as regards wounds of the chest, but this was soon dispelled at the beginning of World War I, when it was seen how severe were the wounds, and how frequently there occurred septic complications; complications chiefly in the change from a simple haemothorax into an infected empyema. Moreover, when sepsis hadl once developed nearly 50 per cent. of such cases died in spite of rib resection and drainage. This had not been expected, because the experience in the South African war had suggested that a conservative attitude should be adopted with regard to chest wounds, as in that war these had been relatively benign in their course. Stevenson1l in a series of cases found a 14 per cent. mortality, and primary empyemata rarely existed. But the South African wounds were made for the most part by small cylindrical bullets at long range frequently; the percentage of shell wounds was low; the soil dry and clean and the climate good, whereas the Great \Var wounds were ma(de by pointed or spitze bullets with centre of gravity far back so that they turnledl readily on meeting slight obstructions, thus often producing larger wounds, ancd by irregfilar often jagged portions of high explosive shell. Ihe soil too was highly cultivated. These lacerated wounds must have been similar to the wounds produced by the large round leaden bullet of low velocity fired from the smooth bore flintlock musket of a .7 inch calibre (about the same as the twelve bore gun), which in the 9() seventeenth century superseded the harquebus and was the weapon of the infantryman at Blenheim and Waterloo.
Up till 1916 surgeons were reluctant to deal with chest wounds in the way other wounds were being dealt with, as it was assumed that it would be fatal to open widely the thoracic cavity without the aid of some form of differential pressure apparatus, and that handling the wounded lung would start fresh and uncontrollable bleeding. Experience proved that these assumptions were wrong when Pierre Duval12 in the French service and several surgeons, George E. Gask in particular, in the British service, found that it was possible to open the chest freely, deal with the lesions, and close it again without special devices for maintaining respiration. The dangers associated with the wide open thorax were minimised by fixation of the collapsed lung either by the hand, the device of Muller, or by holding it in forceps, and by shutting off the opening into the thorax by thick pads in order to prevent air passing in and out-the traumatopncea or wound breathing. The operation had also to be done quickly.
In 1916 then a radical change was made and the thoracic wound was no longer considered as a thing wholly apart, but had applied to it the surgical principles which were correct for wounds in general, namely, "surgical revision" or wound excision as regards the chest wall and lungs, the removal of foreign bodies, the removal of blood from the pleural cavity, closure of the open pneumothorax, and promotion of early expansion of the lung.
Gask13 relates that "his first big thoracic operation was done in the latter end of 1916 on a young Australian doctor who was admitted with a large open wound of the lower part of the thorax and a retained missile. He was anaesthetised with chloroform, the wound opened up, about four inches of the broken rib excised and the pleural cavity opened widely by means of a rib spreader. In the cavity of the pleura were found a shrapnel ball, a bit of rib and a large piece of khaki tunic. These were removed, the jagged ends of rib cut cleanly off and all the pleural cavity cleared of blood; then the chest was closed in layers. The patient did well, the wound healed by first intention and remained healed, the lung rapidly expanded, and the pneumothorax disappeared. His convalescence was short, he rejoined his unit, and was iater awarded the D.S.O. for gallantry in the field while serving with his field ambulance."
This was the pattern of the ideal procedure for the open penetrating wound with heemothorax and retained missile. It was required possibly in about one quarter of the cases of gunshot wounds of the chest.
The same principles were applied to wounds of the thorax in World War II but with new and powerful adjuvants, as the sulphoffamides were in use at the beginning of the war, and penicillin was available in 1943. As will be seen, the results have been so good as to be almost unbelievable. A notable advance has been made with regard to haemothorax, which after all is the most common complication of injury of the chest and occurs in 70 to 80 per cent. of cases. The blood remains unclotted as a rule, for reasons not yet properly un(lerstood, and so can be aspirated. Here I would like to remind you that it was 91 D one of the Fellows of our Society, indeed a Vice-Presiclent at the moment, who showed that slow aspiration of the hiamothorax on the first or second day was not attended by fresh bleeding and that this early aspiration gave the best results. I refer to Dr. S. R. Armstrong, who was with a casualty clearing station in Bailleul. TIhe time was 1915. It has been found, however, and various observers agree to the figures, that in roughly 10 per cent. clotting does take place and that about one-third of these clotted haemothoraces become inifected. TIhe collapsed lung is bound down by a fibro-blastic and fibrous membrane which may be one or more centimetres thick, and which is not thickened pleura. Tlhe normal pleura is found deep to it. Organization of the clot produces the "frozen" or "fused" chest and causes much respiratory crippling, and if infection supervenes, results in a chronic empyena often of the total variety. This had been noted in World War I.
Mere evacuation of the clot by thoracotomy was not enough. The lung did not expand and it was found that the limiting membrane, "rind,"' or "peel" as it has been styled, had to be strippe(d off the visceral pleura which is left intact.14 The lung could then be expanded fully. This was a re-introduction of an operation done many years ago, in fact in 1893 by Fowler, the Fowler of the familiar Fowler's position. It is also particularly associated with Delorme. Fowler's operation was done for a condition in which there xvas a mass of cicatricial tissue occupying threefifths of the right pleural cavity in an empyema of thirty-three months' duration.
The cavity was packed with gauze and( the lung expan(lecd in twenty-eight days.
Lilienthall5 in 1915 described (lecortication again, as applied to acute empyema, and this was probably the first time that acute empyema had been so dealt with. 
EMPYEMA
What has history to say of the other ancienit associate of thoracic surgeryempyema, so often a grave complicationi of its chest wounds. As has been said, Hippocrates19 was familiar with it, aand dlirects that when the collection protrudes externally an opening should be miade in it: but if not, he clirects that the patient slhould( be shaken by the shoul(lers, when the sound of the fluid within will be heard. When the si(le is ascertained he recommends cutting down to the third rib from the last and making a perforation with a trocar or trepan to give vent to a small portion of the fluid; the opening is then to be filled with a tent and the remaincler evacuated after twelve (lays. In the A\phorisms20 he remarks that when empyema is treated either with the cautery or incision, if pure and white pus flow from the wouncd the patients recover; but if mixed xvith blood, slimy and foetid, they die. This is probably the first recorded statement of the difference between the ordinary pyogenic empyema and the putrid anaerobic variety There had, of course, been introduced methods of closed continuous drainage, and Potain28 must be regarded as the pioneer in that field. He described a method of siphonage combined with lavage in 1869. Curiously enough, it was an obstetrician Playfair29 who must be creditedl with xvater-seal intercostal drainage in this country. He introduced it in 1872 and thus antedated Bulau in Germany and Revilliod in Switzerland, who described similar methodls some years later.
Open drainage with rib resection appears to have been the more frequently used forin of treatment up till the Great XVar (World War I) and various estimates of its mortality have been made. Osler member of that Commission, pointed out the marked difference between streptococcal and pneumococcal infections and suggested that the high mortality in the streptococcal cases was due to the application to them of the principles commonly and correctly applied to pneumococcal cases. In streptococcal infections the .effusion is synpneumonic in its appearance, copious, andl rapidly formed, and there are no limiting adlhesions, whereas in pneumococcal infections the empvema is generally metapneutnonic, ancd adhesions have alreadv fixecd the lung to the chest wall.
Adherence to these principles, so well set out, has been the feature of the treatmenlt of empyema up till the present. Tlhey have niot been forgotteni and it has been recognised that empyema is a problem in bacteriology and physics. Fortunately too there has not been a repetition of the fearful influenzal pandemic of 1918 and 1919, when streptococcal empyema was such a common complication. The advent of penicillin has been of considerable importance with regard to empyema, as, of course, most of the cases are caused by penicillin-sensitive organisms. The empyema can be sterilised in several days, but this does not mean that it is cured-there is still the empyema cavitv until expansion of the lung occurs, and often it is quite impossible to gain this by aspiration, as the only measure, because of the thick pus and probably masses of fibrin in the pneumococcal and staphlyococcal cases. For these open drainage is still obviously required.
An important role for penicillin is in the case diagnosed very early in which the pleural fluidl is still thin and localisation has not yet occurred, as has been recommenided by Fatti32 and his colleagues. It would; apply particularly to the synpneumonic empyema of streptococcal origin in children and in old people. WVith regard to the chronic empyema which so often is due to inadequate drainage of the acute empyema, the recent excellent results from (lecortication in infected haemothorax cases may well stimulate a return to that procedure, as an early measure, in total and subtotal empyemata with collapsed apex. The baleful effects of an open pneumothorax have long been known; the collapse of the lung on the opened side,. the futile to and fro movement of air from one lung to the other across the tracheal bifurcation which Brauer styled "pendelluft," the flutter of the mediastinum and the loss of aspirating effect on the great veins. These have to be prevented and sufficient lung function maintained, as well as anwsthesia, during operations in which the pleural cavity is widely opened or when the chest wall is deprived of rigid support, as may happen in the course of a thoracoplasty. Indeed, often a completely artificial respiration has to be undertaken.
A somewhat erroneous impression of the danigers ot openi pneumothorax had arisen because of the experiences with chest Nwoundls in WVorld War I. Gask and Duval in particular had found it possible to do tlloracotomies without any special anasthetic apparatus, but these operations were of short (lurationi and various manoeuvres such as narrowing the wound with packs, fixing the lung with the hand or with holding forceps, were used as correctives.
As long ago as 1895 Tuffier had slhowni that a pressure of 1i) cm. of water in the bronchial tree would keep the lunIgs expandledi eveni if the chest were wiidely opened, and Quenu33 in 1896 actually used a modified diver's helmet in which the pressure was raised when the pleura was opened, the an-esthetic being chloroform, on a sponge, in the helmet. showed that with differential pressure, whether negative or positive, breathing, i.e. autorespiration, might be so inefficient as to lead to slow suffocation, and strongly mainitained that rhythmical ventilation was much superior to constant positive pressure breathing in which any ventilation effect is brought about by the patient's own respiratory muscles and in *which expiration, which should be free, requires some effort. Crafoord, whose chief Giertz was, andl who has llow succeeded him in Stockholm, confirmed all the findings of Giertz and showed too that in the dog in a period of a little mrore than three hours under positive pressure anaesthesia, the blood CO2 may rise from the normal value of 40 per ceilt. to over 80 and 90 per cent. and the animal will die of CO2 poisoning, even when pure oxygen is being breathed. In conjunction with the Aga engineer Anderson, Crafoord has elaborated a ventilation an.esthesia machine using the Frenckener spiro-pulsator to produce the rhythmic action, and with this machine a fully controlled respiration is maintained. 37 In this country and in the U.S.A. controlled respiration is achieved by manual pressure on the breathing bag, using the close(d circuit an(d CO, absorption apparatus. Nosworthy,38 who in this country was the pioneer of this method, credits Guedel of South California as being the first to make use of controlled respiration.
It is a curious thing that the use of rhythmic ventilation in thoracic surgery has been so late in development, although it must be said that for some time the methods of carrying out anaesthesia with positive pressure were not far removed, e.g. the gas flow was interrupted frequently to allow the lungs to empty and if the respiration became poor and superficial, manual rhythmic compression of the breathing bag was carried out.
The of the peripatetic correspondents in the Lancet,4l who, commenting on a work entitled "A Physical Dissertation on Drowning" by Dr. Rowlandl Jackson published in 1746, says that "Dr. Jackson suggests tracheotomy if others measures prove ineffectual, and if no tracheotomy tube is at hand the shank of a common pipe-presumably a churchwarden--is to be slippedl into the tracheotomy opening andl the operator 'blows into the bole.' He recommends another and much more extraordinary use of the pipe, this time loaded and burning. The small end is to be introduced into the anus, the bowl covered wvith a piece of perforatedl paper, and the operator is then to blow tobacco smioke into the intestines as stronlgly as he possibly can. On one occasiotn when this remedy was put to trial at the instigation of a soldier: "At the fifth blast a considlerable rumbling in the woman's abdomen was heard upon which she discharged some water from her mouth and in a moment after returned to life." Dr. Jackson was so impressed by reports of this method that he invenited an instrument "contrived on purpose for impelling the smoke of tobacco into the intestines." It enables the blower to operate from a (listance of some feet, but has no advantage for the patient, the peripatetic gentleman says, "uInless like the users of cigarette-holders he prefers his smoke cool."
There may be somethinig in it, after all.
THE SURGERY OF PULMONARY tIUBERCULOSIS WNrhat of the surgery of pulmonary tuberculosis, which bulks largely in everyday thoracic work and will do so, as far as can be ju(lge(l at present, until a chemotherapeutic or an antibiotic remedy is found? This goal, I feel, is not very far distant.
The surgery of pulmoniary tuberculosis is still largely collapse therapy, and comprises operations on the phreniic nerve often with pneumo-peritoneum, closed internal pneurnonolysis in conijuniction with artificial pneumothorax, and thoracoplasty. 
